JNK MAPK signaling contributes in vivo to injury-induced corneal epithelial migration.
Injury-mediated corneal epithelial wound healing in vivo is mediated through different cell signaling pathways depending on whether or not the basement membrane is removed. Given this dependence, we ascertained if c-jun N-terminal kinase (JNK/SAPK) mitogen-activated protein kinase (MAPK) cell signaling mediates this response in vivo and in vitro, irrespective of the presence or absence of the basement membrane. Furthermore, in vitro the relative contribution was determined by the JNK/SAPK pathway to that of its p38 and ERK MAPK counterparts in mediating injury-induced increases in cell migration. Corneal epithelial debridement was performed in C57BL/6 mice and their organ-cultured eyes without removal of the basement membrane. In rabbits, following basement membrane removal by keratectomy, fluorescein-staining monitored reepithelialization was performed as in the mice. Immunohistochemistry evaluated changes in JNK phosphorylation status and localization. JNK inhibitor I and its inactive analogue determined if JNK signaling activation contributes to wound healing. BrdU staining assessed cell proliferation. A scratch wound assay of healing rates in SV40-immortalized human corneal epithelial cell line (HCEC) evaluated the relative contributions by p38 and ERK and JNK MAPK signaling activation to wound healing. A TUNEL assay probed for apoptosis after wound closure of HCEC. MTT assay evaluated corneal epithelial viability. Two hours following mice corneal epithelial debridement, phospho-JNK was transiently upregulated in the nucleus, whereas total JNK was constitutively expressed. JNK inhibitor I suppressed epithelial spreading in organ-cultured mouse eyes and rabbit corneal blocks, irrespective of the presence or absence of basement membrane. No proliferation was detected at the wound edges. In HCEC, a p38 (SB203580) and a JNK pathway inhibitor (JNK inhibitor I) inhibited migration rates more than U0126-induced ERK, whereas the JNK inhibitor I inactive analogue had no effect. JNK pathway inhibition wound closure in this region was not associated with either any TUNEL or BrdU-positive cells. Cell viability was unaffected by any of these MAPK inhibitors. JNK/SAPK pathway activation stimulates wound healing in vitro and in vivo, irrespective of the presence or absence of the basement membrane. Therefore, studies on how wound closure is elicited in HCEC are relevant for identifying how MAPK signaling mediates this response in vivo and in organ-cultured eyes. This realization suggests that the JNK signaling system has a role in vivo that is intermediate to those of ERK and p38 in mediating increases in cell migration.